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Background: With prolonged life expectancies, mental illness has emerged as a disabling disorder among people with HIV. 
Materials and Methods: This study was conducted to assess the prevalence of depression and its risk factors among Korean patients 
with HIV infections. Eighty-two HIV-infected patients completed structured questionnaires including the Beck Depression Inventory 
and the State-Trait Anxiety Inventory. Subjects with depression were compared to those without depression in terms of demograph- 
ics, comorbidities, CD4T-cell count, RNA copy numbers, highly active anti retroviral therapy (HAART) regimens, and adherence. 
Results: The estimated depression rate was 21% (17 of 82 subjects). Comorbidities (47% vs. 20%, P = 0.01) and unemployment (65% 
vs. 31%, P = 0.02) were risk factors for depression. Depressive patients were more likely to be anxious (71% vs. 29%, P < 0.01), to 
frequently miss clinical appointments each year {P = 0.04), and to have higher cumulative time lost to follow-up per month (P <0.01) 
compared to non-depressive patients. Only three depressive patients were referred to neuropsychologists. 

Conclusions: More than 20% of the Korean HIV patients in this study suffered from depression associated with poor adherence. 
Considering the low level of recognition of depression by clinicians, risk factor-based active assessment is recommended to 
manage depression properly in HIV-infected patients. 
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Introduction 

In the era of highly active antiretroviral therapy (HAART), 
patients with human immunodeficiency virus (HIV) are expe- 
riencing longer life spans with delayed HIV disease progres- 
sion. With prolonged life expectancies, the issue of mental ill- 
ness has surfaced in relation to quality of life. Specifically, 



although there is significant variation based on study samples, 
geographic areas, and methods of measurement, depression is 
the most common mental illness in patients with HIV, affecting 
up to 50% of these patients [1-4]. However, data on Asian coun- 
tries have been insufficient. 

Depression has been linked to poor adherence, resulting in 
faster progression to acquired immune deficiency syndrome 
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(AIDS) and higher mortality rates among HIV-infected pa- 
tients [5, 6]. Adherence is recognized as an important factor in 
treatment for patients with HIV, with many studies showing 
that consistently high levels of adherence are necessary for re- 
liable viral suppression and prevention of resistance [7, 8]. De- 
pression-related poor adherence has also been reported for 
diverse other medical conditions including diabetes, cardio- 
vascular diseases, malignancy, and renal failure [9, 10]. 

In this study, we assessed the prevalence of depression and 
its risk factors in Korean HIV-infected patients, along with the 
clinical impacts of depression on adherence and treatment 
outcomes. 

Materials and Methods 

1. Study subjects and data collection 

Between September 2009 and February 2010, 82 Korean 
HIV-infected patients were recruited to the study from two 
university hospitals. Two trained monitors collected demo- 
graphic, clinical, laboratory, and pharmacological data using 
structured case report forms that gathered information on 
age, sex, marital status, employment status, comorbidities, 
route of HIV transmission, opportunistic diseases, HAART 
regimens, duration of HAART treatment, and adherence to 
treatment. Unemployment was defined as a situation in which 
a subject of working age could not obtain a job but would like 
to be in full-time employment. Temporary employment was 
regarded as unemployment, while housewives were consid- 
ered employed. Adherence to clinic visits was evaluated by re- 
views of electronic medical records that revealed the number 
of missed clinical appointments (per year) and the cumulative 
loss of time to follow-up (days per month). HAART was classi- 
fied into three regimens: the boosted protease inhibitor (PI)- 
based regimen, the unboosted protease inhibitor (Pl)-based 
regimen, and the non-nucleoside reverse transcriptase inhibi- 
tor (NNRTI)-based regimen. CD4 T-cell counts and HIV-1 
RNA loads were serially recorded, with values noted at the 
time of HIV diagnosis, at the time of study entry (baseline), 
and 6 months (± 2 weeks) later. 

The primary endpoint of the current study was to estimate 
the prevalence of depression and accompanying anxiety dis- 
orders among HIV-infected patients. In addition, subjects with 
depression were compared to those without depression with 
respect to demographics, comorbidities, CD4 T-cell count, 
RNA copy numbers, HAART regimen, and adherence. 

This study was approved by the ethics committee of each in- 



volved institution (Korea University Guro Hospital and Inha 
University Hospital) and was conducted in accordance with 
the Declaration of Helsinki and Good Clinical Practice guide- 
lines. All subjects provided written informed consent prior to 
enrollment. 

2. Measures 

Depression was measured using the Beck Depression In- 
ventory (BDI), a 21-question multiple-choice self-report in- 
ventory. The BDI is one of the most commonly used instru- 
ments in research and practice to measure the presence and 
severity of depression [11,12]. We used cutoff scores as recom- 
mended by Han et al, which were based on data from a Kore- 
an sample, with scores of >21 indicating depression [12]. Anxi- 
ety symptoms were evaluated with the State-Trait Anxiety 
Inventory (STAI) developed by Spielberger et al. in 1970, 
which has been translated and standardized for use in Korea 
[13]. The STAI consists of two self-evaluation scales designed 
to separately assess state anxiety and trait anxiety. The state 
anxiety scale evaluates transitory state anxiety, in which un- 
pleasant feelings, tension, and intensity vary according to the 
situation. The trait anxiety scale assesses a long-term person- 
ality characteristic. In this study, the state anxiety scale was 
evaluated and clinically significant levels of state anxiety were 
defined as scores > 50. All patients filled out the question- 
naires independently. 

3. Statistical analysis 

We conducted descriptive analyses and comparisons to ex- 
amine the demographic and clinical characteristics of depres- 
sive patients. Data processing and evaluation were performed 
using SPSS 12.0 (SPSS Inc., Chicago, IL, USA). For categorical 
variables, analysis was performed using either the chi-square 
test or Fisher's exact test. Continuous variables were com- 
pared using the Student's £-test or Mann-Whitney U-test, as 
appropriate. All P-values were two-tailed, and P < 0.05 was 
considered to be statistically significant. 

Results 

Among the 82 participants, the depression rate was 21% (17 
of 82) with a median BDI score of 29 (26-31). The prevalence 
of anxiety disorders was 38% (31 among 82 subjects), and 
anxiety was more frequent in depressive patients compared to 
non-depressive patients (71% vs. 29%, P < 0.01) (Table 1). Co- 
morbidities (47% vs. 20%, P = 0.01) and unemployment (65% 
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Table 1. Clinical and epidemiological characteristics of depressive and non-depressive HIV-infected patients 





Patients with 


Patients without 


/ V til lie 




depression (N = 17) 


depression (N - 65) 


Age, mean ± SD 


45 ± 13 


41 ± 11 


0.29" 


Male sex, n (%) 


17(100) 


62 (95.4) 


0.37 b 


BDI score, median (IQR) 


29 (26-31) 


8 (3-15) 


<0.01 c 


Time (months) from initial diagnosis of HIV infection, median (IQR) 


24(11-71) 


35 (18-56) 


0.62 c 


Duration (months) on HAART, median (IQR) 


12 (0-40) 


17 (0-35) 


0.71 c 


Route of transmission 






NA 


Homosexual contact 


13 (77) 


31 (48) 




Heterosexual contact 


1(6) 


0(0) 




Intravenous drug use 


0(0) 


0(0) 




Unknown 


3(18) 


34 (52) 




Marital status 






0.87 d 


Married 


5(29) 


20 (31) 




Unmarried 


2(12) 


5(8) 




Divorced/separated 


0(0) 


1(2) 




Unknown 


10 (59) 


39 (60) 




Occupation, n (%) 






0.02 b 


Employed or individual business 


6(35) 


45 (69) 




Unemployed 


11 (65) 


20 (31) 




Current smoking, n (%) 


8(47) 


35 (54) 


0.82 b 


Alcohol 6 , n (%) 


8(47) 


32 (49) 


>0.99 b 


Co-morbidity, n (%) 


8(47) 


11 (20) 


0.01 b 


Diabetes mellims 


4 


3 




Liver cirrhosis 


1 


2 




Hypertension 


3 


5 




Renal insufficiency 


1 


0 




Cerebrovascular diseases 


0 


1 




Experience of opportunistic infection, n (%) 


7 (41.2) 


15 (23.1) 


0.23 b 


Anxiety disorder, n (%) 


12 (70.6) 


19 (29.2) 


<0.01 b 


CD4 T cells/mm 3 , median (IQR) 








At the time of diagnosis for HIV infection 


184 (25-270) 


172 (91-250) 


0.59 c 


Baseline (at the time of entry for study) 


337 (141-687) 


396 (286-510) 


0.89 c 


Log 10 RNA copies/mL, median (IQR) 








At the time of diagnosis for HIV infection 


5.10 (4.71-5.91) 


4.89 (4.29-5.27) 


0.20 c 


Baseline (at the time of entry for study) 


1.40(1.30-5.15) 


1.40 (1.30-3.57) 


0.38 c 



SD, standard deviation; BDI, Beck Depression Inventory; HAART, highly active antiretroviral therapy; NA, not applicable. 

"Student's t- test was used. 

b Chi-square test was used. 

c Mann-Whitney W-test was used. 

"Fisher's exact test was used. 

"Defined as alcohol use for more than 4 days a week. 

vs. 31%, P = 0.02) were risk factors for depression. Regarding (52% vs. 18%). There were no significant differences in age, 
route of HIV transmission, non-depressive patients were more sex, smoking, alcohol, marital status, opportunistic infections, 
reluctant to disclose that information than depressive patients years since HIV diagnosis, duration of HAART treatment, CD4 
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Table 2. Clinical outcomes and adherence after HAART in depressive and non-depressive HIV-infected patients 





Patients with 


Patients without 






depression (N = 17) 


depression (N = 65) 


Subjects on HAART, n (%) 


14 (82) 


51 (79) 


0.99 a 


HAART regimens, n (%) 






0.03 b 


Un-boosted Pi-based 


5(36) 


12 (24) 




Boosted Pi-based 


9(64) 


20 (39) 




NNRTI-based 


0(0) 


19 (37) 




Treatment response over 24 weeks 0 








Change of CD4 T cells/mm 3 , median (IQR) 


2 (-88-299) 


86 (-25 105) 


0.67 d 


Change of log 10 RNA copies/mL, median (iQR) 


0 (-0.67-1.75) 


0 (0 0.05) 


0.74 d 


Virological failure (viral copies >50 copies/mL), n (%) 


3(21) 


4(8) 


0.15 b 


Missed clinical appointments (number/year), median (IQR), n (%) 


1 (0-3) 


0 (0-2) 


0.04 d 


Cumulative loss of time to follow-up (days/month), median (IQR) 


1.3 (0-5.0) 


0 (0 0.4) 


<0.01 d 


HAART, highly active antiretroviral therapy; PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor. 



a Chi-square test was used. 

b Fisher's exact test was used. 

Treatment response at 24 weeks from study entry. 

d Mann-Whitney //-test was used 



T-cell count, and RNA copy numbers between depressive and 
non-depressive HIV patients. 

Fourteen (82%) depressive and 51 (79%) non-depressive pa- 
tients were treated with HAART (Table 2). While boosted pro- 
tease inhibitor (Pl)-based regimens (64 %) were predominant 
among the depressive patients, NNRTI-based regimens were 
not prescribed for any of these patients. In comparison, boost- 
ed PI (39%), unboosted PI (24%), and non-nucleoside reverse 
transcriptase inhibitor (NNRTI)-based regimens (37 %) were 
more evenly administered to non-depressive patients (P = 
0.03). As for the clinical outcomes of HAART, virological (P = 
0.74) and immunological (P = 0.67) responses were similar 
between depressive and non-depressive patients 24 weeks af- 
ter entry into the study (Table 2). Although statistically insig- 
nificant, the rate of virological failure (viral load >50 copies/ 
mL) was higher in depressive patients than in non-depressive 
patients (21% vs. 8%, P = 0.15). Moreover, depressive patients 
were more likely to miss clinical appointments (P = 0.04) com- 
pared with the non-depressive patients, with longer cumula- 
tive follow-up times (P < 0.01) (Table 2). Among the 17 de- 
pressive patients in the study, only three were referred to 
neuropsychologists and received anti-depressive agents. 

Discussion 

In this study, the prevalence of depression in HIV-infected 



patients was 21%, comparable to previous reports for HIV-in- 
fected patients, which observed prevalence typically ranging 
from 20% to 36% [14]. The estimated rate of depression among 
HIV-infected patients was higher than that among the general 
population. A recent review indicates that the point preva- 
lence of depression in the general Korean population ranges 
from 7.6% to 16.9% and increases with age [15]. In the present 
study, compared to non-depressive patients, depressive patients 
were more likely to have anxiety symptoms including fear, wor- 
ry, insomnia, impaired concentration and memory, diminished 
appetite, ruminations, compulsive rituals, and avoidance of situ- 
ations, thereby impairing quality of life. 

Although depressive disorders are common among HIV-in- 
fected patients, they are frequently undetected. Clinicians 
may hesitate to ask patients about depression, while patients 
are reluctant to express their emotional stresses for fear of ex- 
periencing prejudice. In our sample, only three of 17 depres- 
sive patients were referred to a neuropsychiatric clinic and re- 
ceived antidepressants. Knowledge of predictive factors might 
assist clinicians to identify depressive patients; early recogni- 
tion and management of depression may improve adherence 
to treatment regimens as well as quality of life. Some risk fac- 
tors have previously been reported for depression in HIV-in- 
fected patients, including female gender, older age, unemploy- 
ment, poor social support, and low CD4 T-cell count [2, 16- 
18]. However, according to a meta-analysis by Ciesla et al. [19], 
depression does not appear to be correlated with sexual ori- 
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entation or stage of disease. Likewise, in the present study, 
CD4 T-cell count and RNA copy numbers were not associated 
with depression, whereas unemployment and underlying co- 
morbidities were the risk factors for depression. 

With respect to the type of HAART regimens used, while 
non-depressive patients were prescribed three kinds of regi- 
men evenly, depressive patients were not prescribed NNRTI- 
based regimens. Clinicians might prefer to prescribe Pi-based 
regimens after considering patients' characteristics due to 
concern for neuropsychiatric adverse events from NNRTIs. 
There was a chance that depressive patients did not report in- 
tolerability to their physicians despite poor adherence to PI- 
based regimens. Poor adherence has been shown to be related 
to the emergence of antiviral resistance, AIDS progression, 
and mortality [5, 7, 8]. 

This study has some limitations. First, it was cross-sectional 
in design. Second, the sample size was small and a matched 
HIV-negative control group was not included. Third, routes of 
HIV transmission were not identified in a large number of 
cases. More than 50% of non-depressive subjects refused to 
disclose transmission routes. Finally, other risk factors such as 
family history, substance abuse, and level of education were 
not included. In fact, however, all of the study subjects denied 
substance abuse, and none of those in this study reported be- 
coming infected through intravenous drug use. 

In conclusion, we found that the prevalence of depression 
was relatively high in HIV-infected patients and that the con- 
dition was associated with poor adherence. Considering the 
low recognition level of depression by clinicians, risk factor- 
based active assessments are recommended for the proper 
management of depression in HIV-infected patients. 
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